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1115To our knowledge, this is the ﬁrst report of follow-
up OCT assessments in CTO lesions with BVS in-
cluding subintimal scaffolding. Although the results
herewith demonstrated are promising, we acknowl-
edge that longer-term follow-up imaging evalua-
tions would be able to provide further insights into the
assessment of scaffold reabsorption, whereas physi-
ological assessments would be able to test whether
vasodilation capabilities are recovered in this setting.
Further validation of our ﬁndings is warranted.Alessio La Manna, MD*
Yohei Ohno, MD
Guilherme F. Attizzani, MD
Alberto Chisari, MD
Giuseppe Giacchi, MD
Davide Capodanno, MD, PhD
Corrado Tamburino, MD, PhD
*Department of Cardiology
Ferrarotto Hospital
University of Catania
Via Citelli 29
Catania, 95124
Italy
E-mail: lamanna.cardio@gmail.com
http://dx.doi.org/10.1016/j.jcmg.2014.10.003
Please note: Dr. La Manna has received speaker’s honoraria from and
consulted for Abbott Vascular. Dr. Attizzani has received consulting fees from
St. Jude Medical, Inc. and Medtronic. Dr. Tamburino has received speaker’s
honoraria from and consulted for Abbott Vascular. All other authors have
reported that they have no relationships relevant to the contents of this
paper to disclose.RE F E RENCE S
1. Tsujita K, Maehara A, Mintz GS, et al. Cross-sectional and longitudinal
positive remodeling after subintimal drug-eluting stent implantation:
multiple late coronary aneurysms, stent fractures, and a newly formed
stent gap between previously overlapped stents. J Am Coll Cardiol Intv
2009;2:156–8.
2. Serruys PW, Onuma Y, Garcia-Garcia HM, et al. Dynamics of vessel wall
changes following the implantation of the absorb everolimus-eluting bio-
resorbable vascular scaffold: a multi-imaging modality study at 6, 12, 24 and
36 months. EuroIntervention 2014;9:1271–84.
3. La Manna A, Ohno Y, Attizzani GF, Tamburino C. Successful retrograde
recanalization of chronic total coronary occlusion with multiple bioresorbable
vascular scaffolds (“full polymer jacket”): initial experience and rationale.
Eur Heart J 2013;34:2925.
4. Valenti R, Vergara R, Migliorini A, et al. Predictors of reocclusion after
successful drug-eluting stent-supported percutaneous coronary intervention
of chronic total occlusion. J Am Coll Cardiol 2013;61:545–50.Comparison of Echocardiography and CT for
the Assessment of Aortic Stenosis Valve AreaWe read with great interest the paper of Clavel et al.
(1) in this issue of iJACC. The authors focused on theelliptic shape of the left ventricular outﬂow tract
(LVOT) that was ﬁrst shown by Baumgartner on
transthoracic echocardiography in 1990 (2).
Clavel et al. compared the functional area
obtained by the substitution of the echocardio-
graphically calculated LVOT area by LVOT planim-
etry on 64-slice computed tomography (CT) in the
continuity equation (aortic valve area [AVA] CT)
with CT planimetry of the stenotic aortic valve (AVA
plani).
Two important messages are provided in their pa-
per: the threshold found for predicting mortality in
patients with medically treated aortic stenosis; and
the demonstration that some discrepancies between
the mean aortic valve gradient and the functional
AVA (AVA echo) is not the result of inadequacy in
measuring the LVOT area.
However, CT LVOT planimetry should be per-
formed exclusively in systole because, as shown for
the aortic annulus (3), the ellipticity index is less in
systole compared with that in diastole.
The good correlation of the AVA reached by the
continuity equation using the LVOT area calculated
by echocardiographic Doppler (AVA echo) with AVA
CT is not surprising because the 2 areas share the
same ratio (velocity time integral [VTI] outﬂow tract/
VTI aortic valve). This is also true for the mean aortic
valve gradient and AVA CT or AVA echo because this
gradient is related to 1/AVA2 (CT or echo).
The functional AVA (calculated by the continuity
equation) is a mean area in systole compared with the
anatomic aortic valve area, which is a maximal
instantaneous valve area in systole. When the valve is
calciﬁed and rigid, as in aortic stenosis, the aperture
is delayed and limited, increasing the difference be-
tween the anatomic area and the functional area. The
ﬂow convergence downstream from the anatomic
valve area also explains the lower value of the func-
tional area.
Although this study adds to the reliability of
echocardiographic Doppler assessment, CT planim-
etry of aortic stenosis remains an alternative in cases
of poor acoustic window or when the continuity
equation is inaccurate (high dynamic gradient of the
LVOT). CT adds the incremental prognostic value of
valve calcium scoring (4). There is a 0.2 cm2 upward
shift of the threshold to deﬁne signiﬁcant stenosis on
AVA CT planimetry compared with the AVA echo
functional area (5).Michel Habis, MD*
Andre Capderou, MD, PhD
Said Ghostine, MD
Jean-Francois Paul, MD
Letters to the Editor J A C C : C A R D I O V A S C U L A R I M A G I N G , V O L . 8 , N O . 9 , 2 0 1 5
S E P T E M B E R 2 0 1 5 : 1 1 1 1 – 6
1116*Centre Médico-Chirurgical Parly2
21 rue Moxouris
78150 Le Chesnay
France
E-mail: mhabiscardio@free.fr
http://dx.doi.org/10.1016/j.jcmg.2015.04.017
Please note: The authors have reported that they have no relationships relevant
to the contents of this paper to disclose.
RE F E RENCE S
1. Clavel MA, Malouf J, Messika-Zeitoun D, Araoz PA, Michelena HI, Enriquez-
Sarano M. Aortic valve area calculation of aortic stenosis by CT and Doppler
echocardiography. J Am Coll Cardiol Img 2015;8:248–57.
2. Baumgartner H, Kratzer H, Helmreich G, Kuehn P. Determination of aortic
valve area by Doppler echocardiography using the continuity equation: a
critical evaluation. Clin Cardiol 1990;77:101–11.
3. Hamdan A, Guetta V, Konen, et al. Deformation dynamics and mechanical
properties of the aortic annulus by 4-dimensional computed tomography.
J Am Coll Cardiol 2012;59:119–27.
4. Clavel MA, Pibarot P, Messika-Zeitoun D, et al. Impact of aortic valve
calciﬁcation, as measured by MDCT, on survival in patients with aortic
stenosis. J Am Coll Cardiol 2014;64:1202–13.
5. Habis M, Daoud B, Roger VL, et al. Comparison of 64-slice computed
tomography planimetry and Doppler echocardiography in the assessment of
aortic valve stenosis. J Heart Valve Dis 2007;16:216–24.REPLY: Comparison of Echocardiography
and CT for the Assessment of Aortic Stenosis
Valve AreaWe appreciate the interest of Dr. Habis and colleagues
in our study (1) and their contribution to this research
area.
In response to their ﬁrst issue, there is indeed a
difference in the elliptic shape of the left ventric-
ular outﬂow tract (LVOT) between systole and diastole
by multidetector computed tomography (MDCT).
Although this shape change is statistically signiﬁcant,
the clinical signiﬁcance of the difference is modest
and would rarely change the grading of aortic stenosis
(AS) severity by MDCT. Indeed, in our study the timing
of LVOT planimetry between systole and diastole
would affect LVOT area by 6% (between 2% and 14%),
a ﬁnding consistent with the literature (1–3) and close
to the variation observed by intraobserver and inter-
observer variability (2). Thus, the issue of systolic
versus diastolic LVOT measurement does not affect
our results notably, as reported in our paper (1).
Planimetry of aortic valve area, as emphasized by
Dr. Habis and colleagues, measures the geometric
oriﬁce area (GOA), not the effective oriﬁce area (EOA),
so differences between methods are expected. We
agree that the theoretical interest of planimetered
GOA by MDCT is linked to the hypothesis that MDCT-
planimetered GOA may have superior reproducibility
and reliability. Although the seminal work on CTplanimetry was encouraging from this point of view,
clinical practice studies such as ours are less optimistic
about the method. We indeed found a signiﬁcant
correlation between all continuity EOA and planime-
tered GOA (r ¼ 0.57, p < 0.0001) (1); however, the
variability remained too high to be clinically useful.
Furthermore, variability between GOA and EOA
changes according to AS severity, with “GOA almost
equal to EOA in mild AS but signiﬁcantly greater in
severe AS” (4). We therefore believe that the main
indication of MDCT in regard to AS severity assess-
ment is in patients with poor acoustic windows, for
planimetry of LVOT and calculation of continuity EOA.
This approach is valid as long as the cutoff values used
to assess severe AS account for the MDCT method’s
speciﬁc higher thresholds (1). Importantly, we do
agree with Habis and colleagues that noncontrast
MDCT has a major role in assessing the severity of
calciﬁed AS, by measuring aortic valve calcium load,
independently of Doppler data and deﬁning excess
risk of mortality (5). Thus, we share the conﬁdence of
Habis and colleagues that MDCT is promised an
essential role in evaluating patients with AS.Marie-Annick Clavel, DVM, PhD*
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